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FOREWORD 

This final report presents the results of work performed by per- 
sonnel of the Lockheed-Huntsville Research & Engineering Center for the 
Structures and Propulsion Division of NASA -Marshall Space Flight Center 
under Contract NAS8-31555 "Solid Rocket Booster Thermal Protection 
Systems Materials Development." 

The NASA Contracting Officer’s Representative (COR) for this con- 
tract was Dr. Kenneth E. McCoy, S&E-EP44. The period of performance 
for this contract was from January 1976 to November 1978. 

The Lockheed-Huntsville Project Engineer for this contract was Mr. 
William G. Dean. 
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1. INTRODUCTION AND SUMMARY 

Since January 1 976 Lockheed -Huntsville has been involved in the devel- 
opment of the Thermal Protection System materials for the Space Shuttle 
Solid Rocket Booster. Specific work performed includes: 

• Thermal Analyses 

• Model Design 

e Model Fabrication 

• Test Planning 

• Models/Materials Testing 

e Test Facility Operation Support 

• Data Reduction 

e Data Analysis 

e Data Application 

e TPS Design/Recommendations 

Details of this work have been documented and published in various 
technical and monthly progress reports as the work progressed. The pur- 
pose of this Final Report is to assemble, for reference purposes, a summary 
of the work accomplished. 

This is presented in three sections: 

• Bibliography of reports published 

• List of design drawings made under this contract 

• Complete run log of all tests conducted in the 
NASA-MSFC Hot Gas Test Facility. 
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2. BIBLIOGRAPHY OF REPORTS PUBLISHED 


The following technical reports were published under this contract: 


1. Connor, L.E., ’’Qualification and Verification of MSA-1 TPS Material 
for Combined Environments," LMSC-HREC TN D568377, July 1978. 

2. Connor, L.E., "Qualification and Verification of SRB Aft Skirt Curtain," 
LMSC-HREC TN D568409, August 1978. 

3. Connor, L. E., "Qualification and Verification of the SRB Instrument 
Islands," LMSC-HREC TN D5684 10, August 1978. 

4. Dean, W.G., ’'Qualification/Verification of SRB/Aft Skirt TPS for on-Pad 
Abort Environments," LMSC-HREC TN D568380, August 1978. 

5. Karu, Z.S., and L.E. Connor, "Analytical Thermal Analysis of Instru- 
mentation Islands of the Space Shuttle Solid Rocket Booster," LMSC- 
HREC TN D568325, May 1978. 

6. Karu, Z.S., "Design of SRB Aft Attach Ring Cork Thermal Protection 
System," LMSC-HREC TM D568384, August 1978. 

7. Karu, Z.S., "Thermal Analysis of Exposed Electrical Cables Between 
the Flanges of the SRB Aft Attach Ring," LMSC-HREC TN D568369, 

July 1978. 

8. Karu, Z.S., and W.G. Dean, "SRB Materials Test and Evaluation in 
NASA -MSFC Hot Gas Facility, NASA -Ames 3.5 ft HWT, and AEDC 
Tunnel C," LMSC-HREC TM D597497, November 1977. 

9. Wojciechowski, C. J., "Thermal Protection System Analysis of the 
Space Shuttle SRB ET Attach Ring and Kick Ring," LMSC-HREC TN 
D568532, November 1978. 
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3. TECHNICAL DRAWINGS 


The following is a list of technical drawings made under this contract: 

R80108, Sheet 4, "Test Section MHGF," 2-9-76 — A new drawing to show com- 
plete installation at two stations in the tunnel with TPS and cryopanel. 

R80156, Rev. A, "Long Foam Panel," 2-2-76 — Redrawn to show the cutaway 
necessary to clear the sealing angles (R80l6l). 

R80158, Rev. C, "Adjustable Panel Support," 3-19-76 — This new design for 
using various combinations of TPS and substrate thicknesses was revised 
through "C" to update for specification changes. 

R80159, Rev. C, "TPS Panel," 3-19-76 — A new design to use with R80158 with 
revisions for TPS thickness changes, thermocouple requirements, and number, 
of parts required. 

R80160, "MHGF, General Arrangement," 2-2-76 — A new drawing made from 
design concept drawing. 

R80161, "TPS, Seal Angle," 2-3-76 — A new drawing to record seal angle con--, 
figuration. 

R80162, Sheet 1 of 2, Rev. A, 4-20-76 — "Wedge Components Tunnel C AEDC 
Installation and Details," — An assembly drawing showing the water cooled 
adaptor mounted on the existing AEDC wedge fixture. 

R80162, Sheet 2 of 2, Rev. A, 4-20-76 — "Water Cooled Adaptor Tunnel C AEDC, 
Installation and Details," — Fabrication details of water cooled adaptor/jacket. 

R80163, Rev. A, 4-20-76 — "TPS Panels for Water Cooled Wedge Tunnel C, 

AEDC, Details," — Substrate and TPS thickness and hole pattern. 

R80164, Rev. A, 4-20-76 — "TPS Adaptor Wedge-AEDC, Tunnel C Details," — 
Height adjustor jacks, fabrication details. 

R80166, "TPS Panels for MSFC Large Radiant/Vacuum Facility (20 in. x 30 in.)," 
5-17-76. 

R80167, MHGF Quarter Panel Adapter for Nominal 1 in. Thick Foam Panels. 
R80168, TPS Panel Substrate for Nominal 1 in. Foam Basic AEDC Wedge. 

R80169, TPS Substrate for Use in Nominal 1 in. MHGF Quarter Panel Adaptor. 
R80170, Calibration Panel for Water Cooled Wedge Adaptor —AEDC. 

R80171, GH 2 Injection Tube - MHGF. 

R80172, Thermocouple Rake for Dummy Panel/MHGF Details and Assembly. 
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R80808, Calibration Panel for HGF - 113 in. (Rev. version of R80800) 1-15-77. 
R80809, SRB/TPS Protuberance for Tunnel C. AEDC, Model Details, 1-10-77. 
R80810, Flame Holder, Combus. Cham. HGF, Ass'y. and Details, 1-12-77. 
R80814, Blower Adaptor Radiant TPS Test Facility Details, 1-21-77. 

R80815, Cryorad TPS Tester Radiant Heat Facility MSFC Installation, 1-26-77. 
R80816, Flow Stabilizer, Low Enthalpy HGF, 2-4-77. 

R80914, Thin-Skin Calibration Model, SRM Paint Test Specimen for AEDC. 
R80915, Mounting Fixture, SRM Pain Test Specimen for AEDC. 

R80916, SRM Paint Test Specimen. 

R80917, Mounting Plate, SRM Paint Test Specimen. 

R80918, Thin Skin Mounting Block Cyl. Protub. Model HGF, 3-21-77. 

R90919, Cylindrical Core SRB/TPS Protuberance, 3-21-77. 

R80940, Substrate for C.25 in. SRB/TPS Cyl. Protub. Test at AEDC, 3-22-77. 
R80921, Cover and Base Plate SRB/TPS Cyl. Protub. Test at AEDC, 3-22-77. 
R80922, HC r' Adaptor and Holder for SRB/TPS Cyl. Protub. Model, 4-25-77. 
R80923, HGF Small Side Window Adaptor, 4-27-77. 

R8O9Z4, Support Plate, i f ’. f* Ti Jik, 7-26-77. 

R80925, Clamp Plate, 7-26- 77. 

R80926, Hot Board Segment, 7-27-77. 

R80927, Upper Ring Manifold, 7-29-77. 

Rb3928, Lower Ring Manifold, 7-29-77. 

R80929, HGF and AEDC SRB Kick Ring TPS Substrate Model, 8-5-77. 

R81254, Curtain Test Program Test Model Layout, 7-18-78. 

R81255, Curtain Test Program Calibration Test Plate, 7-18-74. 

R81256, Curtain Test Program Specimen Test Plate, 7-18-78. 

R81257, HGF Window Replacement Glass (Large Window), 7-26-78. 

R81258, HGF Window Replacement Glass (Small Window), 7-26-78. 

R81286, Bottom Rails, Hot Gas Facility, 10-19-78. 

R81321, Phenolic Glass TPS Holder for SRB Attach Ring Tests, 10-16-78. 
R80805, Mods of 1/4 in. HGF - TPS Panel Substrate, 11/17/76. 

R80806, Mods of 1/8 in. HGF -TPS Panel Substrate, 11/24/76. 

R80807, AEDC Wedge Panel Support, 12/14/76 
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4. NASA-MSFC HOT GAS TEST FACILITY RUN LOG 


The following tables present a complete run log of all runs made in 
the NASA-MSFC Hot Gas Test Facility designed, developed and fabricated 
by Lockheed -Huntsville. 
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27.8 

.320 

87 


224 

64 2 j 

1052 


460 

844 

27.6 

.320 

87 

11-1 -7b 

225 

842 

1952 


460 

844 

27.8 

.320 

87 


226 

- 

- 


307 






Blowdown 1 
Blowdown 2 
Blowdown 3 
Blowdown 4 
Blowdown 3 
Blowdown 6 


Kinwrka 


20 

10 

10 

10 

10 

5 

5 

S 

s 


Bon condition* *am* a* Run 204 except increased 
O/F to 104 to compere with 106 and IS*. 

Start of calibration run*, moved calibration panel 
in po lit ion I and panel rake in position 4. 

Same as 212 to check for repeatability. 

Increased O/F, decreased P ; flow did not start 
at this low 

Same as 214. 

West igniter did not light and P profile on atrip 
chart was unsteady. 

West igniter did not light and P profile on atrip 
chart was unsteady. L 

West igniter still did nol light, but P trace was 
more or less steady; considered as good run. 

East igniter did not light, but run is good: 

Installed second throat section in back of duct; 
west ignitor did not light. 

West igniter did not light. 

Flow failed to st >rt. 


F (ailed to start. 

Removed second throat assembly and made a 
check run (repeat of run 2191 

Calibration panel in position 2; west igniter i 

did nol light. Upper wail pressures didn't 
repeat, probably due to sitting too long (moisulre?). 

Blowdown to get more points on m versus supply 
pressure curve. 


(ICHca Mi rviMis.^cset % i UiiiU J(% 
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Table 1 (Continued) 


1 — 


1 Igniters 

1 — — 


Date 

Ten 

No. 

P .,r 

(paigl 

P GH i 

(pa'B) 

P 

c 

( pa la 1 

air 

(P»‘g) 

p 

GH, 

<P»>g> 

m 

air 

(Ibm/aec) 

m GH, 

(lbm/aec) 

Main 

O/F 

P 

e 

(?•!•> 

T 

c, top 
IF) 

T c. bot 
(F) 

• 

(aec) 

Remarks 

11-4-76 

11-5-76 

228 

229 

2 JO 

231 

232 

233 

234 

235 

236 

237 

238 

239 

842 

842 

842 

842 

842 

842 

842 

842 
842 
84 2 
842 

1052 

1052 

1052 

1052 

1052 

1052 

1052 

1052 

1052 

1052 

1052 

| 


204 

101 

460 

280 

460 

460 

280 

460 

280 

460 

460 

280 

460 

844 

595 

844 

844 

595 

844 

595 

844 

844 

595 

844 

27.8 

18.4 

27.8 

27.8 

18.4 

27.8 

18.4 

27.8 

27.8 

18.4 

27.8 

.320 

.320 

.320 

.320 

.230 

.320 

.230 

.320 

.320 

.230 

.320 

87 

80 

87 

87 

80 

87 

80 

87 

87 

80 

87 J 

25.3 

15.3 
132.8 

91 

132 

132 

87 

132 

91 

132 

133 

92 
136 

18 

13 

1782 

2002 

1784 

1770 

2179 

1806 

2005 

1757 

1731 

1970 

1755 

- 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

60 

Blowdown to get more points on m versos snooty 
pressure r-trve. 

Blowdown to get more points In m versus supply 
pressure curve. J 

uIht b, ft*^r P *'^| l l “ P° ,Ul °" 2! **« Milter did not 
light. Upper wall pressures repeated well with 

run 224. 

u*i‘. brl .t i0 , n PM*? 1 l “ P° ,l,ton 1 ‘ west igniter did not 
light Tried O/F * 80 (like run 197). 

Ught br * tl ° B * >4 “* 1 l “ P 0,ltlo,, J = *<•> igniter did not 

u“i l . br *o l0n P*"* 1 l “ P° ,ulon J : Igniter did not 

light. Repeat run. Repeated Tuns 231, 229 . 

C * l ^ r . ,, * 8n penel in position 3; west igniter did not 
»ol 1 ght. Set pre.su”. tailing due tor.gJIutor 
problems. 

^r^^r l w l ; 1 r* i,u,fl J: — * i ** fur dw 

Calibration panel in position 3; west igniter did not 
230 *’ ^ l * run r, l ,, * ud W «H »ith yesterdays run 

Calibration panel in position 4: west igniter did not 

light. 

Calibration panel in position 4; west igniter did not 
light Repeat run; repeated 236 well. 

£W>r.*oo P* B «1 i" position 4; west igniter did not 

Calibration panel in position 4; west igniter did not 
light. Repeated with run 236. 
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Table 1 (Continued) 


Run 

No 

Date 

240 

11.12-76 

241 

11-19-76 

242 

12-01-76 

24 3 

12-03-76 

. <4 

12-08-76 

24 5 

01-07-77 

246 

01-13-77 

247 

01-19-77 

248 

01-27-77 

249 

03-02-77 

250 


251 


252 

03-04-77 

253 


254 


255 

04-07-77 

256 


257 


258 

04-14-77 

259 

04-14-77 

Z 60 

04-18-77 

261 

04-18-77 


Panel/ Substrate Substrate | Substrate 

Model Thickness Panel Thickness I Panel Thickness 

No. (in) Description No. (in.) Description] No. (In.) Description 
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Table 1 (Continued) 


Run 

No. 


Date 


Panel/ 

Model 

No. 


Substrate 

Thickness 

(in.) 


Description 


Panel 

No. 


Substrate 

Thickness 

(in.) 


Description 


Panel 

No. 


Substrate 

Thickness 

(in.) 


Description 


t>3 

d4 


275 

276 


■1-21-77 

4-21-77 

4-26-77 

4-26-77 

4-29-77 

4- 20-77 

5- 12-77 

5-12-77 

5- 1 9-77 

5-19-77 

5-20-77 

5-20-77 

5-24-77 


46 

47 
45 

45 

133 

134 
170 
163 


1/4 

1/4 

1/4 

1/4 

1/8 

1/8 

1/3 

1/8 


1/16 MSA-1 
w T6109 

1/16 MSA-1 
w T6109 

1/8 MSA-1 
w T6109 

1/4 MSA-1 
Bare. M* 


123 

124 

167 

146 

131 

148 

174 

168 


1/4 

1/4 

1/4 

1/3 

1/8 

1/8 

1/3 

1/8 


I 


1/4 MSA-1 
Bare. M* 

1/4 MSA-1 
Bare. M* 

1/8 MSA- i 
w T6109 


1/4 MSA-1 
Bare. -4* 


Cylindrical Protuberance Calibration on Cal Plate 
in Position 1 - Bottom 

Repeat of Run 270 

Cylindrical Protuberance Calibration on Cal Plate 
in Position 4 - Bottom 


Repeat of Run 272 


Cy-3 

Cy-2 

Cy-1 


1/4 SS 

1/4 SS 
1/4 SS 


152 

154 

157 

160 

145 

147 

165 

169 


1/4 MSA-1, Bare, M, Cyl. TPS Protuberance 
in Position 1 - Top — f = 5 sec 

6=3 sec 

P s 3 sec 


1/4 

1/4 

1/8 

1/4 

1/8 

1/8 

1/8 

1/8 


1/4 MSA- 1 
w T6109 


1/4 MSA # -1 
Bare. M 


Machined 


14 
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Run 


Panel/ 

Model 

No. 

Date 

No. 





Subetrate 



Subatrat* 


Panel 

Thickneae 


Panel 

Thickneae 


No. 

(in.) 

Deacription 

No. 

(in.) 

Deacription 


1/4 SS 1/4 Cork Cyl. TPS Protuberance 
in Position 1 • Top — 9 * 3 a*c 


1/4 SS 
1/4 SS 
1/4 SS 
1/4 SS 


— • * 1 itel 

— 0*5 o*e j 

— 0*7 a«c 

— 0 * 13.52 aoc 


Syatama Tunnel Calibration 
in Poaition 1 - Bottom — P c • 127 pain 

R*paat of Run 202 

Syatama Tunnal Calibration 
in Poaition i - Bottom — P c * 90 pain 

Repeat of Run 204 

Cylindrical Protuberance Calibration in 30 deg Slant Configuration 
in Poaition 4 - Bottom — P e * 127 paia 

Repeat of Run 2C6 

Cylindrical Protuberance Calibration in 30 deg Slant Configuration 
in Poaition 4 - Bottom — P c * 98 paia 

Repeat of Run 200 

Cy-9 | l/4 SS | 1/4 Cork Cyl. TPS Protuberance in Slanted Configuration 

j | in Poaition 4 - Bottom; P c * 90 paia; 0*15 aec 


1/4 SS 
1/4 SS 
1/4 SS 


0 * 25 aec 
0 * 30 aec 
0 * 25 aec 


1/4 SS 3/16 Cork Cyl. TPS Protuberance in Slanted Configuration 
in Poaition 4 - Bottom; P c * 98 paia; f * 20 aec 


1/4 SS 


P c * 127 paia; f = 15 aec 


1/4 SS 1/8 Cork Cyl. TPS Protuberance in Slanted Configuration 
in Poaition 4 - Bottom; P c * 93 paia; 0 * 15 aec 

1/4 SS | P^ * 127 paia; 0=10 aec 
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Table 1 (Continued) 


Run 

No. 

Dot* 

Panel/ 

Model 

No. 

Substrate 

Thickness 

(in.) 

Description 

P c 

(psial 

Run Time, 

• 

(soc) 

Rsmarka 

298 

6-29-77 

Cy-17 

1/4 SS 

l/4 MSA-1, Bars, M. Cyl. TPS Protuboranrs 


18.74 

Cut run at bondtino temperature 






i in Slanted Configuration in Position 4 -Bottom 


of 230 F 

299 



Cy - 18 

1/4 S3 




12.15 

Cut run at bondline temperature 










of 210 F 

300 



Cy-19 

1/4 SS 




6.7 

Middle TC on LE at bondline 




• 






started to rise fast. Cut at 340 F 

301 


' 

J Cy- 20 

1/4 SS 




12.33 

Cut run at bondline temperature 









of 220 F 

302 

7-1 

-77 

Kick Ring Calibration 


4.0 

Hi range comparable to flight values 




in Position 1 - Bottom 



| 

303 



Repeat of Run 302 


98 

4.0 


304 



Kick Ring Calibration 

127 

4.0 

1 

305 

1 

' 

Repeat of Run 304 


127 

4.0 

f 

308 

7-6 

-77 

Cylindrical Protuberance Calibration in *0° Slant Configuration 

98 

4.0 

b range not acceptable 




in Position 1 - Bottom; Flush Mounted 



1 

307 



Repeat of Run 306 


98 

4.0 


308 



Cylindrical Protuberance Calibration In 30° Slant Configuration 

127 

4.0 





in Position 1 - Bottom; Flush Mounted 



I 

309 

' 

r 

Repeat of Run 308 


127 

4.0 

▼ 

310 

7-8 

-77 

Attach Ring Calibration 

98 

4.0 

6 range comparable to flight values 




in Position 1 - Bottom 




311 



Repeat of Run 310 


98 

4.0 


312 



Attach Ring Calibration 

127 

4.0 





in Position 1 - Bottom 




313 

' 


Repeat of Run 312 


127 

4.0 


314 

7-12-77 

Cylindrical Proti ,v * 

ran.e Calibration in 30° Slant Configuration 

— 

_ 

CHjj Ignitor valve did not work j 


t 

Recessed 1 1/4 -in 

. in Position I 




315 

7-12-77 




- 

- 

GHg ignitor valve did not work 

316 

7-1 

1-77 




127 

4.0 

$ range acceptable 

317 

• 1 





98 

4.0 

d) range a little too high not acceptable 

318 

\ 

' 




127 

4.0 

6 range acceptable/ run without flaw 









stabiliser 
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Table 1 (Continued) 


Du 

No. 

Dots 

Panel 

Model 

No. 

Substrate 

Thickneae 

(In.) 

Description 

P 

c 

(pa la) 

Run Time 

• 

(aec) 

Remark* 

319 

7-14-77 

Cy-21 

1/4 SS 

1/4 MSA-1, Bare, M, Cyl. TPS Protuberance 
in Slanted Configuration in Recessed Poaition 
1 

127 

20.0 

Obtained burn through In tho high A 
area 

320 

7-14-77 

Cy-22 

1/4 SS 

127 

14.9 

Barely burned through 

321 

7-15-77 

Cy-23 

1/4 SS 


127 

10.0 

A little teea than half TPS thlckneaa 
left over 

322 

7-15-77 

Cy-24 

1/4 SS 


127 

8.0 

About half TPS left over 

323 

7-18-77 

Cy-25 

1/4 SS 

1/4 Cork Cyl. TPS Protuberance In Slanted 
Configuration In Receeaed Position 1 

127 

20.0 

Obtained alight burn through on top but 
only — 4 deg change in bondline tempera tar < 

324 

7-18-77 

Cy-26 

1/4 SS 

. 

127 

15.0 

Barely burned through 

32S 

7-19-77 

Cy-27 

1/4 SS 


127 

10.0 

About half TPS left over 

326 

7-19-77 

Cy-28 

1/4 SS 


127 

3.0 

No change in bondline temperature. 


Run 

No. 

Date 

Air Supply 
Preaaure 
<pai8) 

Supply 

Preaaure 

(P*ig) 

Acouatlc dB Level 

P c 

(paU) 

Run Time 

• (eec) 

Remarks 

Poa. 1 

Poa. 2 

Poa. 3 

327 

7-21-77 

410 


NA 

NA 

163 

44 

15 


328 



560 

— 





167 

58 

15 


329 



500 

— 





166 

zi 

15 


330 



540 

— 





166.5 

St. 6 

10 


331 



200 

— 





162.5 

V... 8 

IS 


332 



354 

662 

164-184 

Variable 

175 

168 

98 

10 


331 



46(i 

844 

Bad 

Bad 

177 

127 

15 

Transducers went out in Poe. 1 and 2. 



cn 

a 

• 

tt 

W 

M 

O 

H 

W 


a 

U1 

O' 

00 

cn 

w 

u» 
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Table 1 (Continued) 


CO 


Run 

No. 

Dots 

Panel/ 

Model 

No. 

Substrate 

Thickness 

(in.' 

Panel 

Oeacriptlon 

Panel/ 

Model 

No. 

Substrate 

Thickness 

(in.) 

Panel 

Deacription 

Panel/ 

Model 

No. 

Substrate 

Thickness 

(in.) 

Panel 

Description 

P c 

psia 

H 


8.2-77 

1 

1/8 

1/8 MSA 

4 

1/8 

1/4 MSA 

6 


1/4 MSA 

127 







aa Sprayed 




aa Sprayed 


■ 


as Sprayed 




335 

8-4-77 

2 



1/8 MSA 

5 



1/4 MSA 

7 


1 

i/4 MSA 









aa Sprayed 




ae Sprayed 


I 

■ 

aa Sprayed 



37.5 

336 

8-8-77 

101 



1/8 MSA 

106 



1/4 MSA 

107 

■ 

I 

1/4 MSA 









Split Panel 




Split Panel 


is 

■ 

Split Panel 



23.3 

337 

8- 10-77 

103 



1/8 MSA 

158 



1/4 MSA 

108 

■ 

m 

1/4 MSA 



27.4 






Split Panel 




Split Panel 


il 

m 

Split Panel 




338 

8-11-77 

171 



1/8 MSA 

164 



1/4 MSA 

110 

m 

3 

1/4 MSA 



27.7 






Cloaeout 




Closeout 




Close 









Study 




Study 



S 

Study 




339 

8-15-77 

173 




166 

' 


1 

111 

u 

Si 

1 



20.0 

340 

8-16-77 

109 

1/4 

1/4 MSA 

112 

1/4 

1/4 MSA 

113 


7 

1/8 MSA 



25.0 i 





1 

as Sprayed 



1 

as Sprayed 



■I 

as Sprayed 









Panel/ 

Substrate 



1 ^ 




Run 


Model 

Thickness 



P 


Run Time 


No. 

Date 

No. 

(in.) 

Description 

(psia) 

• (deg) 

Remarks 

341 

8-22-77 

2 

1/8 

1/4 MSA as Sprayed on Systems 

127 

15 

Very uniform char layer. 






Tunnel and Base 

Plate 




No localized erosion. Subs Irate 
temps stayed within 100 F 

342 

8-24-77 

1 







25 

Performed just about the eame 
as one above. One TC read 











104 F on the front face. 

343 

8-26-77 

3 







45 

Let the sample run until the 
substrate temperature reached 
200 F 

344 

8-30-77 

4 







30 

The substrate temperature 
reached 200 F in only 30 ooc. 
TPS on bottom plats on loft 
side of ontiro model debo ruled 











and cams off during shutdown. 
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Table 1 (Continued) 




No Data 



Description 


1/4 MSA >• Sprayed on Kick Slag 127 20.0 

u4 BtM Plot* I 



1/4 MSA •• Sprayed on Attack 
Slag and Bate plate 


1/4 P-SO Cork Bonded on Attach 
Slag. No Base Plate. 


Acoustic dB Level 


Position 1 I Position 2 Position 3 


361 10-17-77] ARF-1 


362 10-19-77] ST-2 


363 10-20-77] KR 5 


No Data 


No Data | No Data 


No Data 174 


No Transducer 


1/4 I 3/16 Cork P-50 Panels in Posi- | 127 
I tlons 1,2 and 3 respectively with 
Acoustics Transducers Installed 
in Middle of Each 

1/2 Cork P-50 on Kick Ring 
3/16 Cork P-50 on Base Plate 

1/2 ESM Material on Kick Ring 
3/16 Cork P-50 on Base Plate 

i/2 Cork p-50 on Attach Ring 
with Fairing. l/4 Cork on Base 
Plate 


l/S 1/2 Cork P-50 on Front Face of 
Systems Tunnel; l/4 Cork on 
Rest of Model. No Base Plate 

1/6 on 0.10 Thick Epoxy Class on Kick 

Front Ring. No Base Plate 

Lip 




Substrate TCS bad so no con- 
trol over run time Ran full 
20 sec. No TPS teft on front 
face and top. TPS probably 
lifted off from top of ring. 

Run cut off due to timer 
problem • 


Cut run at front lip tempera- 
ture of 300 F. Lost all TPS 
on front lip and partly on top 
of model 

Lost some TPS front face, all 
on lip and partly on top. Lip 
temperature reached 635 F. 

Lost all TPS on front, under 
lip, on and above front lip. 
Substrate temperatures as 
high as 500 F. 

Seemed to do better than the 
MSA Attach Ring, but had the 
same problem on the high 
heating Up surface 

t 


Amplifier gain set too high on v 
all three transducers 

Amplifier overdrive in Pos. 1; 
Broken connector in pos. 2. 

Amplifier went bad in Pos. I; 
Bad transducer in Pos. 2. 

Changed amplifier in Pos. 1; 
Transferred transducer from 
Pos. 3 to Pos. 2. 

Repeat run 356 


Obtained burn-through toward 
the end of third panel. No 
acoustics data from Pos 1 or 2. 
Position 3 acoustics same as 
before. 

Severe erosion on forward lip 
and top. Cut run at substrate 
temperature of 300 F. 


O/F varied from 87 down to 65 
gradually causing the total tem- 
perature to rise by about 500 F. 
Obtained burnthrough toward 
the top of the fairing — cut run 
at substrate temp, of 300 F 
Flame holder and windows 
Damaged. 

Substrate temperature rise 
maximum 55 F. 


Cut-off run at substrate temp, 
of 300 F. 
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Table 1 (Continued) 


Run 

No. 

Date 

Panel/ 

Model 

No. 

Substrate 

Thickness 



Description 

P c 

<P«U) 

Run 
Time 
8 deg 

Remarks 

364 

10-27--7 

KR7 

1/8 on 
Front Lip 

B -Stage Cork on Form 
Filled Kick Ring with 
3/ 16*Cork on Base 
Plate 

12 

7 

60.0 

The foamed area was 
completely ablated and 
the front lip of the kick 
ring was exposed. 

36S 

11-8-77 

ARF-2 

1/8 on 
Front Lip 

l/2“Cork P-50 on Attach 
Ring with Fairing. 3/16 
on Base Plate 



51,6 

Model looked good. Sub- 
strate temperatures did 
not rise more than 5 deg. 

366 

3671 


11-10-77 

KR4 

. 

l/8 on 
Front Lip 

Approx. l/4*Phenolic E- 
Glass on Kick Ring. No 
Base Plate. Not post 
cured. 



20.3 

Cut run at front lip temp, 
of 300 F. Temperatures 
rose faster than expected. 

368 


Did not light. Igniter problem 






369 










370 

11-15-77 

ST1 

1/8 


12' 


60.0 

Looked good. Maximum 
substrate temperatures 
were 136 F 

371 

11-15-77 

KR3 

l/B on 
Front Lip 

MA25S Material on Kick 
Ring. No Base Plate. 




Run for 30 sec. only. 
Front lip temperature 
reached 187 deg. Be- 
havior similar to MSA. 

372 

11-22-77 

Did not ! 

ight. Igniter 

problem; low P c cut off 




373 

11-22-77 

AR-1 

1/8 on 
Front Lip 

MA25s Material on 
Attach Ring. No Base 
Plate 

127 

25.3 

Cut-off at front lip sub- 
strate temp, of 300 F. 
Most of TPS over Up 
came off. 

37* 

12-1-77 

FP-S 

FP-8 

FP-6 

1/8 

P-50 Cork Flat Panel 
in 3 Positions — 1/8, 
3/16 and l/4 reap. 


50.0 

Run full 50.0 sec as sub- 
strate temps, did not 
come upto a cut-off limit. 

375 

12-5-77 

FP-4 

FP-9 

FP-7 

1/8 

P-50 Cork Flat Panels 
in 3 Positions — 1/8, 
3/16 and l/4 reap. 


48.2 

Added five TCS on each 
panel near <£, at loca- 
tions where 6 was 
actually measured. Cut 
off on TC furthest down- 
stream at 300 F. 

376 

12-7-77 

ARF-3 

Run cut-off on main chamber P £ high. 
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Table 1 (Continued) 


LMSC-HKEC TR D568533 



Model Description 


12-14-77 KR-9 1/4' Phanolic Class 

s-auit 


Cork Panels Poo. No, 2: 1/8 Cork, i/I Substrate 
Poa, No. 3t 1/4 Cork, 1/8 Substrate 

12-19-77 KR-8 1/4" Phanolic Glnie 

E-Glaet 



12-14-77 KJt-10 

1-16-71 

1-16-78 

I- 17.71 MMC 
Cyl. 1 


I- 17-78 MMC 
Cyl. I 


1-17-78 MMC 
Cyl. 2 


1/8“ Phenolic Clin 
S-Cleee 


1/2“ MA2SS 


1/2" MA2S& 


1/2" Carbon Wrap 
SLA 


1-23-78 ET Cyl. * MA 25 -S in Poaition 3 


1-23-78 ET Cyl. 6 MA 25 -S In Petition 3 


1-23-78 ET Cyl. I SLA 361 with Carbon Cloth Wrap 60 
in Poaition 3 


1-23-78 ET Cyl. 9 FLA 361 with Carbon Cloth Wrap 45 
in Poaition 3 


1-25-78 KR-17 

1-23-78 KR-13 

1- 25-78 KR-13 

2- 1-78 AR-12 


I V - 44 Rubber 


1/8“ Phenolic S-Claaa on Lip. 
1/2“ B -Stage on Wab 

Full Scale Attach Ring, l/8" 
Phanolic Claaa. 3/8" Q-Stage on 
Wab, RTV on two (aatener heeds. 
MTA-3 on one (aatener head. 


Little or m subatrate 
temperature riae. No 
meaaurable receaalon. 

B- Stage look! better 
than P-50 


Pravioualy tea ted twice 
at AEOC § 40 aec. Salt 
. aoaked (about 2 daya). 
Subatrate temperature 
only roae a lew deg. 

Loot about 6 plya of ma- 
terial probably due to 
water ineide. 

Subetrate temperature 
rieet Lip > 40® F, 

Face ■ 30°F 

Cutoff on high Igniter P c 
Cutoff on high igniter P £ 

Surface erased about 1/16 
deep , looked like delaminat- 
ing at 1/16 and 5/16 deep 

More erasing than above, 
had aamo delict- i nations 
loat 1/16" mate.-ial near 
top leading odge 

White ash on surface, 
carbon wrap appeared to 
be loose from SLA. no 
apparent recession frayed 
carbon wrap. 

Teat point 3; model looked 
satisfactory; some surface 
erasing, not to substrate. 
May have had some dt- 
lamination. 

i. > Teat point 3; cut off due to 
temperature rise of sub- 
strate; TPS crack may 
have caused high substrate 
temperature; plenty of ma- 
terial left on substrate. 

98 Test point 3; wrap debonded 
and came off at about 40 sec; 
erosion all the way to sub- 
strate. 

98 Teat point 3: wrap came off 
at about 40 sec; had uevere 
ablation; test terminated at 
preplanned time of 45 sec; 
not on temperature. 

105 Run for 20 sec at low t- r 
(not a valid test) 

Cut-off on Igniter P c low 

127 Some de lamination on outer 
plies; material defective, 
need new stock. 

127 Cut-off on AT coolant (was 
set at 5°, should have been 
50°). No bond on TPS. 
Phenolic lifted from top of 
subatrate. Determined re- 
quirement for bonding. 
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Table 1 (Continued) 


Run 

No. 

Otto 

M«d«l 

No. 

Modal Description 

m 

l823 

P 

c 

(paUJ 

Remarka 

>94 

395 

2-1-78 
2- S-78 

KR-16 

KJU10 

ESM Material on Ltp, Cork on 

Wok. 

10.7 

127 

Manual cut-off at 300°r. All 
ESM gona oa Up. 

Cut-off on Igniter P e low. 

>94 

2-3.78 

Kft-10 

1/8" Phenolic S-GUm on Lip, 
3/8" B-SUga on Wab. Model 
woe Flrtt Tasted In Run 380, 
Rooked In Salt Water and Cork 
Replaced. 

32.09 

127 

Material performed full 
duration of teat. Only two 
flight a poaaibie at thia 
thlckneaa. 

>97 

2-3-78 

Panel 

PV-125 

1 1/8" Thick Polyuerathene 
roam on 1/8" A 1 Substrate 
(Made in TUee) 

21.94 

127 

Panel run In poettion 2. 
Sample came out in ehunke. 
Manual cutoff at 300°r ST. 
Looks like e good auba titute 
for SLA- 561. 

>98 

2.13-78 

CT Cyl. 3 

MA25S in Poettioo 1 

30 

127 

Teat point 2; looked eatia- 
factory: some surface 
cracka only. 

>99 

400 

2-13-78 

ET Cyl. 4 
KR-1S 

MA25S in PoeUloo 1 

60 

127 

Teat point 2; similar to teat 
390: no rlaa ih substrate 
temperature 

Cot-off 

401 

2-15-78 

KR-IS 

«r$- 

KRC-11) 

1/8“ 3-Glass Phenolic on Kick 
Ring, B-Stage on Web, MTA-3 
on Three Paatener Heada. 

34.6 

127 

Phanolic started peeling at 
24 sac at corner. Manuel 
cutoff at ST » 300 F. Obtained 
bum-through to ei lie one ad- 
hesive on front corner Up — 
only two pUes remaining on 
center of Up. Test prove* 
that bonding witn RTV is good. 
May need thickness of phe- 
nolic to be greeter than 1/8." 

402 

2-24-78 

AR-MHGF- 

19 

— 

1.0 


Misfire 

403 

2.24.78 

Aft-MHGF* 

19 

0.16(7' Phenolic S-Glaaa on Lip, 
RTV over Faatenera, Cork over 
Web 3/8" RTV Bonded Only. 

40.0 

127 

Started delaminating from 
outside corners on Up at 24 
sec into run. 0.061” remain- 
ing on fwd Up at center. RTV 
on faetenert eroded away. 

ST rlaa at 40 sac * 257°F 
undar lip. Fastener ST * 
26l°F RTV Bond Held Up. 

404 

3-7*78 

AS-MHCr- 

14 

1/8’ Phenolic S-Claa* on Ltp, 
RTV over Bolte. 1/2" Cork on 
Web, RTV Bonded Only. 

35 

127 

Started delaminating from 
outside corner* on Up tt 23 
e*c into run, RTV Bond on 
top RH aide show* minor 
failure. 0.049” remaining 
On fwd Up. Fastener partially 
exposed. Lip ST a 296°F. 

405 

3-10-78 

EH-43-4-1 

-2 

-3 

■' 9' Stage Cork on Flat Panele 
In Poe. 1, 2 and 3 

35.2 

127 

ST ■ 300°F cutoff bated on 
t/c D on penel in poa. 3. 
No visual inspection of 
panel* a* oi this writing. 

405 

3-14-78 

KR-MHGF- 

21 

0.199' Phenolic S-Glaaa on Lip, 
Top, Rear of Full SUe Kick 
Ring. Leading Edge o! Phenolic 
Rolled Under with 4 Simulated 
Faatenera on LH Side. 0.5” 

P50 Cork on Web and Under 
Side of Lip. RTV Bonded Only. 

35 

127 

Started delaminating from 
Outside Up corner* at 23 aec 
into run. Fastener helped 
hold laminate together. 

0.052 remaining on fwd lip. 
RTV Bond held up. ST rise 
Ol fwd Up « 206°F. Delsmi- 
netlon occurred mainly on 
fwd Up and not as severe 
as runs 403. 404 and 401. 

407 

3-17-78 

AR-MHGF- 

20 

0.190' Phenolic S-Claaa on Lip, 
and Over Feetenera, 0.5” Cork 
on Web. RTV Bond. 

IS 

127 

Started delaminating from 
outaide Up corners 22 sec 
Into run. Phenolic over 
fasteners worked fine as 
well as RTV Bond. 0.090 
phenolic remaining on fwd 
lip and over feetenera. ST 
rise fwd Up ■ 150 U F. ST 
rise faatenera ■ I04°F. 


22 
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Run Modal 

No. Oat# Na. 



Model Description 

Run 

Tima 

(esc) 

P . 

(petal 

1 ' 

Remarks 

1-B-SUge Cork Flat Panels. 

*0 

U1 

Looked good 

Tma, ' IM T. 

V -44 Rubber OK. Kick Ring 
(Old Shape Substrate). 

IS 

101 

Rubber receeded alt the 
way to the substrate but 
temperature limit of 
300 F was not exceeded 

Phenolic Lap and Dutt Joint 
Model of Full-Scale Attach 
Ring. 

35 

127 

Started peeling on the 
overlap and both aides 
of the butt jelnt. Top 
joint started to pell at 


Phenolic Lap and Butt Joint 
Modal of Full-Scale Kick Ring. 




High Silica Phenolic Glaaa. 




S-GUi« Phenolic Glass 
6 TCS L. E. TPS Thickness 
-0.1 Metal End Caps 


Same Model (Rerun) 




IM sac. End started 
to post at 14.7 sac. Lost 
RTY between butt joint. 
Temperature limit of 100 F 
not exceeded. Lap joint ag- 
gravated 4 at joint. Lap 
joint redesigned for subse- 
quent tests. 


Oe bonding of the entire 
TPS. Lost all TPS. Tem- 
perature of substrata went 
very high. Plys pooled 
rapidly one or two, at 
a time. (TPS did not come 
off as a unit.) Peeling 
started at 4.6 sec. Design 
change needed on phenolic 
forward Up. 


Temperature cutoff. Ma- 
terial was cracked before 
mounting on model. Re- 
paired w/EA - 934. Bolt 
cover part came off; lip 
looked good. No delamina, 
tion. 


No dslamination. Cut off 
due to facility water 
flow d»T. 


KR Cal Model 

5 

Nom. 

127 

4 data low.- r tha.i run 
416. 

KR Cal Modal 

5 

Nom. 

127 

Rapeat of run 415 data did 
not agree. 

AR Cal Model 


Nom. 

127 

Data looked OK. 

AR Cal Model 

|| 

Nom. 

127 

RepeAt of run 427 (data 
repeated reasonably well. 


S/S Cork Flat Panel Lightning 
Struck Simulated Position 1. 


1/2 Cork, Position 3. 


l/ 4 Cork. Position 3. 


l/t MSA. Position 1 




Trying to get heat load of 
1545 Btu/ft*. Manual 
cutoff at temperature 350 F 
at TC under divot 


Went planned duration (heat 
load * 1405 Btu/ft^. 


Trying to get heat load of 
702 Btu/fl2, Went for 
pLnntu duration. 
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ORIGINAL 
OF POOR QUALITY 


Table 1 (Continued) 



Data 


S- 23-78 1 Alt-4? 


5-23-78 KR Cal 
5-23-78 KR Cal 
5-23-78 KR Cal 


Model Description 


Phenolic Class on "Full Scale" 
Attach Ring 


'Full Scale" KR Cal Model 







Island- 101 2 Islands Fiberitc and Chopped 

SlUca. 


435 

6-22-78 

KR-Cal 

436 

6-22-78 

KR-Cal 

437 

6-22-78 

KR-Cal 

438 

6-22-76 

KR-Cal 

439 

6-22-78 

KR-Cal 

440 

6-22-78 

KR-Cal 

441 

6-22-78 

KR-Cal 

m 

7-12-78 

7-12-78 

KR -Cal 
KR-Cal 

444 

7-12-78 

KR-Cal 

445 

7-12-78 

KR-Cal 

446 

Misfire 

KR -Cal 

447 

7-12-78 

KR-Cal 

448 

7-12-78 

KR-Cal 

449 

7-13-78 

Island No. 2 

450 

7-13-73 

Island No. 2 



KR Cal Model Without Spacer, 
Total Height of 2" 



KR Cal Model with Spacer. 
(3" Total Height) 


KR Cal Model with Spacer, 
(3 3/4 ' Total Weight). 


Island Model Fiberite and 
Chopped Silica. 


Island Model Fibertte and 
Chopped Silica 


Phenolic Class TPS Fastener 
Model 







Remarks 


Model looked real good, 
did not delaminate. Sub- 
strate temperature went 
to 127 F. 


Data from all 3 runs re- 
peated. Compared to Cat 
Run 416 reasonably well. 


Ran in Pos. 3. Calorimeter- 
read q- w « 15, Fiberite and 
chopped stlica phenolic both 
held up well. Dolt tempera- 
ture as predicted. M TA-2 
eroded as exp. cted under 
this severe environment. 


Low igniter P { cutoff. 

4 calibration runt. The 
127 psia case is a useful 
test condition but the 98 
psia cases were unstable, 

- not a usable test condition. 

Low igniter P cutoff. 


Low igniter P £ cutoff. 


q calibration runs — data 
not yet reduced. 


q cal ; ration runs — data not 
good realise notes in dummy 
panel mounting plate were 
left open. Need to rerun. 


Chopped silica looked good, 
q to island calorimeter - 25 
(Other calorimeter bad.’ 
Manual cutoff due to on< 
thermocoup 1 going high' 


Fasteners looked nr-'d. 

MTA-2 held up we 


Nominal P c values. 
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Table 1 (Continued) 


Run 

No. Dot* 

Modal 

No. 

Modal Description 

Run 

Time 

(aec) 

(asia) 

.... 

Remarks 

452 7-27-78 

Island-103 

Castable Island 

D 

127 



Combustor coolant AT 
cutoff. 

453 7-27-78 

Island- 103 

Same as Run 452 (Test of 
Castable Island Material) 



Castable material looked 
good. Did not recede 
excessively. Temperatures 
were within limits. 

454 7-3 

455 
458 

457 

458 

459 

1-78 


IEA on Atta 
Cal Model 

ch Ring 

1 

127 

98 


460 8-1-78 

MTA. 1-001 

Closeout Panel Verification 
1/8" MSA/ MTA -1 

33 

127 

Planned 52 sec. Cot 
coolant AT cutoff 

461 8-2-78 

MTA-2-001 

Closeout 5/8" Sheet Cork/ 
MTA-2 


127 

Downstream fasteners 
uncovered. CHi set 
pressure started dropping 
at 25 sec and dropped from 
844 psia to 750 psia at end ■ 
of test. 

Wm 

MTA- 1-007 

Closeout Verification 1/8" 
MSA/MTA-1 

57 

127 

Went full duration. 


MTA-2-002 

Closeout Verification Panel. 
1/8" Sheet Cork/MTA-2 

30 

127 

Test time reduced because j 
of overtest of MTA-2-001 

464 8-8 

465 
467 

-78 

Conlif 

;uratioo 1 

Fastener Cal Model (2' High 
x 8 ' Wide) 

1.0 

127 


468" 8-9 

1 

47l 

47 1 8^1 

4 72 
1 73 
174 
47S 

-78 
.V 7 S 

Confi| 

.. _J 

Confi| 

[uration 2 

Fastener Calibration Model 
(2" High x 5 ' Wide) 


127 

Now reducing data. Looks 
OK. 

juration 3 

Forward f 
(5" High x 

'ace of KR and at R 
8" Wide) 



471, 472. misfired 

476 8-10-78 

Al’O-S 
(Position 1) 
APO-4 
(Position 2) 

Atmos. Pressure Oriiice 
Verification Panel. 1/8" MSA 
per "Appendix H 1 

18 

127 

Misfira 

477 8-11-78 

(Same as 476) 

(Same as 476) 

42 

127 

Opened up pressure 
ports to vacuum at 27 
seconds. 


Z5 
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Table 1 (Continued) 


Rurt 

No 

Date 

Model No. 

Model Description 

Run 

p: 

Remirka 




Time 




— 



(sec) 

(paia) 


478 

8 - 

28-78 

AP06 (Poa. 1) 
AP03 (Poa. 2) 

SRB Atmospheric Pressure Sensor 
Orifice Panels 3/8" MSA- 1/1/8" 
Af Substrate 

42 

127 

tho^UTce* rU " *** 10 d,termln ® amount ol( «»>l*ting MSA tha* would be drawn into 

479 

8- 

30-78 

(None) 

5” * 8" Attach Ring SRB/TPS Phenolic, 
"Faat Cal." Shape, 24 Plica S-Claaa 

60 

127 

Teat of SRB phenolic TPS; a= 90 deg; AP wne too high: modal laated 6 aec; teat 

480 

8- 

31-78 

TAVP-002 
Poa. 1 

1/8" MSA-1, 1/8" Af Substrate 
1/8" MSA-1, 1/8" Af Substrate 

20 

127 

T * at Appendix A, "Thermal Acoustic Variation." Lost strain gagas at 

about 2 sec; lost microphone after few seconds; Jim Herrins satisfied with 




TAVP-006 
(Poa. 2) 



acoustic spectrum. * 





VFP-009 
(Pot. 3) 

5/8" Sheet Cork, 1/8" At Sabatrate 




481 

9- 

1-78 





Misfires due to Igniter problems. 

482 






48 3 








484 

9- 

1-78 

TAVP-006 
(Poa. 1) 

1/8" MSA-1, 1/8" Af Substrate 

8.1 

127 

Cutoff due to facility running out of GH ? . 




TAVP-002 
(Poa. i) 

1/8" MSA - 1 , 1/8” AI Substrate 







VFP-009 
(Poa. 3) 

5/8" Sheet Cork, 1/8" Af Substrate 




485 

489 

9-< 

>-78 

-78 


- 

— 

— 

Misfires due to igniter problems; P too low 

9-" 





c 

490 

9-' 

-78 

Same at 
Run 484 

Same as Run 484 

26.9 

127 

Fixed igniter problem (wrong, straight tube, extension had been usedl Thermal 

491 

9-8-7S 

TAVP-002 
(Poa. 2) 

1/8" MSA-1, 1/8" Af Subatrate 

25 

127 

acoustics verification testa. Teat 2 of Appendix A now complete. 
Teat 3 of Appendix A, " Thermal Acoustics Verification." 




VFP-9 

5/8” Sheet Cork, 1/8" Af Subatrate 







(Poa. 3) 




49 2 
493 

9-1 

1 -78 


’‘Fast Cal." Mode), Attach Ring Shape 

-1 

127 

a= 45 deg; calibration to get reduced q and pressure. 

494 

1 







495 

9-1 1-78 





Misfire. 

496 

497 





— 

‘ 1 ~ 

9-1 

1 

2-78 


"Faat Cal." Model. Attach Ring Shape 

-1 

127 

** - 50 d *8i calibration runs to get reduced q and presaure. 

498 

1 







499 

9-14-78 

TAVP-006 
(Poa. 21 

l/8" MSA - 1 , 1/8" A/ Substrate 

25 

127 

Teat 4 of Appendix A, "Thermal Acouaiica Verification." 




VFP 10 
(Pot. 3) 

5/8" Sheet Cork, 1/8" At Subatrate 




500 

501 

9-15-78 

~ 

"Faat Cal," Model, Attach Ring Shape 

-1 

127 

a= 37 deg; calibration runs to "home-in" on deetred q and presaure. 

502 









X 

» 

n 

o 

H 

99 


J 



Table* 1 (Concluded) 


Run 

No. 

Date 

Model No. 

Model Description 

Hun 
T ime 
(sec) 

u 

P c 

<P»‘»> 

Remark, 

503 

9- 18-78 



11 Fast Cal." Model, Attach Ring Shape 

~i 

127 

a s 41 deg, calibration run* were made to "home-in" on q and prniurt. 

504 

1 






505 

| 






505 

9- 19-78 


- 

— 

— 

Mi, fire. 

50’ 

9-19-78 

MHGF-Al 

5’' x 8" x 2" Attach Ring Phenolic TPS, 
24 Layers S-Claaa 

4.6 

127 

Phenolic with pre,,ure and acouatic, load, at 500 F, a= 41 deg. 

508 

9-19-78 

Same as 
Run 507 


6.0 

127 


509 

9-19-78 

Same as 
R un 507 

Same aa Run 507 

6.0 

127 

Model held up for three te«t» even with high backface temperature* 

5 10 

_ 

- 

- 

— 

— 

Miifirc 

5 1 l 

9-20-78 

MHGF - \ 2 

5" x 8" x 2" Attach Ring phenolic 

9.6 

127 

a * 4 1 deg, had pressure leakage problem; phenolic held up well 'or flight heat load 
and pressure difference. 

i 512 

j- 20-78 

Same as 
Run 511 

Same as Run 5 11 

7 

1 27 


5 : 3 

9-25-78 

MHGF -A 1 

5’ x 6” x 2" Attach Ring. 5/6' ' Cjrk 
over pher.f> lie 

1 (.6 

127 

rj. 41 deg, had leakage problem; heating from backside; problem with cork eroding 
under top cover lip. Pun cut due to high backface temperature. 

5 14 

9-20-78 

MHGF -A 2 

Same as Run 5 I 1 

4 9.2 

127 

o=4! deg. rerun of phenolic part of run 511 without leading edge protector, 
cavity pressure good for 35 sec; model did not fail, AP = 24-27 psi. 

515 

9-27-76 

l 


' Fast Cal." Model, attach Ring 
Shape Raised position 

'1 

127 

a - 41 deg, c.alibr,tion run, with model rai,ed on itrut* to get lower AP. 

5 1 6 
517 

* 






518 

9-28-78 

MHGF - A 4 
IAFDC-21 

Phenolic TPS, Attach Ring Shape 

60 

127 

Model U»led about 50 ,ec; at 41 deg, elevated; loat cavity preaaure me»,urement 

5 10 

9-29-78 

MHGF - A 5 

Composite, 3 Silica Glass Plica, 
1 6 S -Ola sa Plies 

36.5 

*27 

or 41 deg, elevated; repeat to get run 518 AP measurement, cavity pressure = 5 
psia ; AP - 30 across phenolic, phenolic looked good. Cut off at T. B F. = 500 F- 

5 20 

10-5-76 

MHGF -A' 

Refurbished Model A3 Plus Seal 

35 

127 

Seal test, RTV-560; backface temperature held; pressure held constant. Seal did 
not leak, but eroded on front. 

521 

10-13-78 

TA VP-008 
(P<.». 1| 

TA VP-008 
(Po«. 2) 

1/4" MSA-1, 1/h" A 1 Substrate 
1/8" MSA-1, 1/8" Af Substrate 

25 

127 

Bolt, were left out of front of right-hand hold-down raLI and panel* lifted when 
flow (tarted, cauiing damage to cryopanel, inaulation, rail,, adaptor, and TPS 
panel. Facility will have to be refurbished. 



VFP- 10 
<P«»- 3) 

5/6" Cork, 1/6" At Substrate 
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